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sol having 5-dOnm particle size and (b) at least one 
component selected from the group consisting of 
hydrolyzate of alkoxysilane. hydrolyzate of metal 
alkoxide and metal salt, and contained in an organic 
solvent at the ratios of 10-50 pts.wt. (b) expressed in 
terms of metal oxide to 10-100 pts.wt. SIO2 of (a) is 
applied to a substrate. Then, it is cured to obtain the film. 

COPYRIGHT: (C)1 996.JPO 
CONSTITUTION: A coating fiqukJ consisting of (a) silica 



(54) LOW REFRACTIVE INDEX ANTIREFLECTION 
FILM 

(57) Abstract: 

PURPOSE: To provkle a tow refractive 
index-antireflectton film for reducing the reflection on 
the surface of plastic or glass and a transparent 
substrate having this film. 
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1 

1 1 5 ~ 3 0 n mconiMi^m-t^ i/ V fs y 

t=.<i?tj^<ii% im<Dm!^ (b) *^6,«;»J, fio (a) <D 

s i 02 10 ofiispic^fLT, (b) ^^mmm\z 

m^LbT 1 0~5 Ofi*SP®ifJ^T'^«8^{C^«Lfc 
CK*^2] ®#f^*^, 1. 2 8~1. 3 8-efeS0 

1 izwmmm^Bjmsm. 

[000 1] 

s. 

[0 0 0 2] 

MgF2 ^S:, ^^^^ifa)^CtBjSfcj:y, W^±.\z 

[0 0 0 3] -fs. mm-mmiL-mwmim^ni.w^ 
mimmmht\.^:LiLimiDtixi!i^). sio 

2 lCf^34xS<£®«f^if^i:, T i 02 , Z r 02 ^ 

[0004] m^mM^(DM^iz J; ^KsmnMoym 

izmsfmi^izmfs. ^ssiyig-ra^ ig«?e<jT?»«; 

^^izmm<Djm^mM^^. m-tt^m<m 

[0 0 0 5] z:4xe>®raS«:«PSib-rsfett>{c, fSMtcM 

m3imtm^t\>^mm.\zii:b. m^^mm^ 

*^^Ko*^^St^TV^S. #M¥5-1 0 54 2 2# 
fC^S^raSA^**. 4tBI¥6 - 1 5 7 0 7 6#45:f8 
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[0 00 6] 

10 mwimEm^im. itrnz^ammmmBLsmitrnm 

[0007] 

[fm^:fm:-t?>r:^tb<D^m ^^it, 5-3 Onm 

M^^^^SIf J: y g«nfc'>^ < i: t» 1 

(b) *^^«:»J, fio (a) CDSi02 1 0 OSagptC 
MLX. (b) Sr^M^KbifelCgimLTl 0~5 0M: 

m<D^}^X'mmmiZ'$!mLt=.mm^^. a^jtc^L 
[0 0 0 8] ±si(Dmmmm!msm^wm-t^m(^ 

mzia\< \X. ( a ) ^^(Diy 'J 5!j 'JMt. 5 ~ 3 0 n m 

mfmm\zmk\^t=.'j)\^x^hi>. *^^cffl^^e,4^ss/ 

^hxm^ti!S>^i^(Dym.i/V:A\/)W rA/n^t/i/^ 

;i/®isgfciiRL, ^\ziif.^mmm\zmmt^m:\s. 

:m^\zm^^hiCl^iy^)ij'JM-i.S i02 

■i v-fn bf;i/x— 5=-;i/^x-^;mS, x^ i/>ii^u n 
50 :/Dfc:i/>^'j3-;i/, /s^^i^i/^^^u^-;!/^ 
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<DifVci-;\^. x^;i/-fenv;i/:f, zr=f-)Viiu)j)v 

[0 0 0 9] ±M<Dmmmmmmim^im-r^mfn lo 
siticfev%T. (b) ^■^it^mmi^%:m^-t^mm» 
x^&vmmfmmm't^^x^:^?,. (b) s^tc 

UTldu m^lt'rh'y:^ h^i/i^^y. T^h^xh^j/ 
i/^y. 5='h^:^njK^r2/S/^X T-h9-:/h^S/S/^ 20 
y^<D7- h'^r)l':n^i/iy^ym. N U 

e/^X h X h x^;i/ h U ^ h ^ 

i/i/^y. x^^^i/hUxh:^^/^/^^ yotf;i/hy;;i 
:/atf;i/hUxh;^r2/'i^^>, :/^;i/h 
U:jI :/f^;i/hUxhdFi/i/5>, />^>^ 

9X '\:?'^;i/hU;)i h^J/S/^X /\:/^;i/hyxh 

uxh^i/j/^>, x7=-r';;i/h';^ h^i/S/^^. x so 

X trx;i/hUxN^S/j/9>, 3-^aa:/Dtf;i/h 

3-fcKn^i/7'Dtf;i/hU;t h^i/S/^x 3 
-t KD:^^i/:;^nif;i/hUxh:^i/t/5X 3-yui/ 

hUxh:^ri/S/9X 3-;?ltJfiyU;i/:^^e/h'J;>l 

X 3 ^ U ;i/:*-dr i/ h U X h t^J/^ X 
7xx;i/hy;j( h=Sri'2/^X >'xx;i/h uxh^Sri/i/ 
^x hy7;i/>royDtf;i/hUji h:jp*^i/9x hu 4o 

h^i/i/^X 7='h9xh:^i/t/'7>^a)5^N^r;i/3 
*i/i/^X jt5^;i/hU^ hdp>>i/^>, :ji^;i/hyx 
h^i^i/^y. x-?^;i/hU^ h^i/S/^X xf^;i/hU 

V^S**^ffi*S. 50 
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[0 0 1 0] ±M(mmmm^ijm^i^^ts,m^ 

Kft;-^, j;;i/nx'^^A7^h^xh:^i/F. 5;;i/=ixii7 
A-r h7:7'D;K:¥S^F, i^Vl/nxi^AT^h^::^ ^dp$/K 
->F, ^f^^ty^^A^^^'T/h^S/F^^'^^'U^^A 

F, •feUCA7=-h^:^a^=¥2/F^O-fey'^A7^h^T 
>n/3:^rS/ F^fc^ >f 'y h U ^^A h u -^aTtiiiriy F^. 
>f v h U "t^A F y T.>b3*S/ F^b^ -yt-}^t;2^^y 
^^h=^P2/F, x:tl^'i;A/^>^xh:^>>F, x:rbf't7 
Jx^yHzfh^i/ Y^^-yf \:^^U^y9 7';i/3 F 
fl:^ ^F^-^AS^^l l>:^ri/F, ?!jF5'J'Aj;xh^ 
S/ F^®* F^ '?AS;7';i/3:^r Ffb^4fe)^*^tf btl, 

F97;i/3^i/F'fb#%. s^;i/3X'?A-rF9r;i/3:?r 
i'F'fb^ T;i/^xi>AhUT;i/n^J/Ffb^ ^ 
:/^5t y '?A^>^T;i/3=^i' Ffb^Sri?* b<fllv^s 

[0 0 11] ±ga<3DfgB#f^5S*fR«rifcMS:fmt-s^ 

?StCi3VAT, (b) fi^lCfflV%P,tlS^i^«, S» 
#J;t«T;U^-':7A, tfy^-VX, 'fyhU'^A, i:;^Vl/=i 

X1J7A, -feu-^A, -f>$;':7A^ig^, wm&. m 

[0 0 12] ±Mo:>7)\^^^tyiy'^y]ScC^^TJVzi^ 

ih)\yfTVy^^VyU. ^y-^y. h^i/xx ^t/i^ 
ymmwm.it/i(^ x^b>i^U=i-;k :/nfcf 

x^;i/^oy;b:/, yf^;i/"feny;i/:;^, x^^i/jt;;!/ 
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•5. 

[0 0 13] ±8B<Z> (b) ^^It, T;1/3^2/S/^:/® 

tS4i#*W* U«r\ ( b) fia£-*^e> 2fflJSU:®^4)-S: 
MT;i/3=^i/ K®JIRK^«S^) : =1:0. 

0 5~5:o. 0 s-sj&wibv^ z.a>fmmt. 
(b) *S:9-*^ej2«®figre-feS^t-S#^, affiCDfig 

U T;i/3^i/2/5>(^)*It!K4><!¥!fettS i 02 ilLTtf- 

ItU ^T;i/n:^i/ K<DitC!K:$>^liMOn/2 (n« 

[0 0 14] _hiB® (b) ^*^y>n.=i^i/2/^>-^ 
[0 0 15] J:ia®r;i/3=^ri/ KcDiteK^i*, r;i/n 

0. 5~5<&^;k ^f*L<ttO. 5—2. 5^;i/® 
&A<, iK^tgSDT 5 o~i 5 oiccr>MRTK:ffe>*=b 

ffi^feSo *IRK:$>«?(mm I^OSWT' 5 0-150 
"CWiaST-O. 5-5^MSi1-5**^T*^S. ^j^-ffii/ 
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[0 0 1 6] ±13 (b) ^4J-T-, ^T;m:^r$/ KS:^ 
mfSS-t?>S&^\ T-fe5^;i/7-fehX T-fehg^x^;i/ 

*n:?K^D«^aKS:«(fffllt-&**^ffi3(5S. ±IB (b) fifc^ 

ommitMit. m b > U n -;k N - ^ ^ 

T-Xtt2aEJLh(^^i;LTfflV>SZt*^ffi3f5€>o -e 
^«iaS:M' On/2 Cnli^MW 0) 
^■345] lCg|#LT, M*tbT'M' On/2(^ 1 a*SP{C 
20 *fLT. *fffifiSlfcmS:^^*<i:*;lfi»g|5JaJ:T'*>S, 

[0 0 17] :$i^(Dmmn^Rsmsm^mct?>m 

^{CfeV NT, ( a ) $/ U S i 02 i: L 

T 1 0 0M:gP(c*fLT, (b) ^^^^mmmizm 

3§[LT1 0~5 0a*gp, if*L<{il 5— 4 0S»g|S 
<Z)S5^T'fflVNS*AUv^ _h|a® (b) ^^Sr^^lifffc 

^ii^om^tLxm^ti^. fiPt., -?-®^M®«*;^ 
&fjmm<mtox. ^ecD^jmami^M-t^^ 

30 ^gaitT'^Lfct>(Z)TS)y, mXit. Si02> TiO 
2 . Z r 02 > A 1 2 O3 , B a O, T a2 O5 , C e 
O2 . Y2 O3 , Nb2 O5 , CdO, B i2 O3 , I 

n2 03 <mmt:vx9m-ti>o (a) ^^t. ih) m 

^<t ^} fjt^mm.it. mm^t lxo. 1-15 mM.% 

•^^U iPiifS^U-l 5 0 [mPa • s] , if*L<tt 
1-8 0 [mPa • s] T'&5„ ±fB(Z)M^li, mM 

[0 0 18] ±ia®^^l*, t'-c >ve>i;^, ;^e>3 

So 5 0~8 0iC<3DiaST-$aiLfe 

1 OOreUl, if*L<ttl 0 0 — 5 0 0"CCDiaS 
T'O. 5~1^4l?^^bS-tirS**^T*^«>. zL<Dtmm 

e)3i:*<ffi*s. n^tir=.mit. js^fwi. 28- 
1. 3 8, mmmmtmm^x4H'^9Hx;^^o js 

tc, H^tfO (b) m^iz^7JVzi^t/\^X{i.^ 
50 7m^y:fiz^ y 1 8 0 ~4 0 0 n m®a!t:g(©m(« 
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(U V) & 1 0 0 m J / c m2 ($ U V3.-JV/^^:^-b 

LT, 1 2 0 ~ 1 5 0 x.ayvcmst^f^'vm'c^'^ 
[0 0 19] 2fi:i§^T'tt, m^'^^w^i^'mm^mit. 

^V^T.^H'yT.tmMhty. LCD 

m ^CRT (^^-i^^l^*^) ^(Z)-T-VX^l/>f^ 

[0 0 2 0] 

tCfeV^T (a) m^}iLXm^^^iy')iJ^JMt. lfS-?# 
5 ~ 3 0 n m(0|gffl(D i/ U t ^S 

ji, jjBi'UjijiiSf^ (a^^tii^i. 4 5) m 

tUmtl. 0 0) i:y«:S3|{c. iHHe^tci, 2 8~ 

1. 3 8^<Z)®^^$:;t-rs»i:^;S(^T% m 

•^(JimWmm 1 . 6 omS) <Z)M*f^J: y =b{£< 'J 
[0021] L*^ L, 5 n m5^^®^-ff$<^i/ U ^fJ V^yb 
ihimWi.^tm^^MzniL\y<tA<. ^fcSOnm&M 

m^^iwmt. ii^att<©[^±, mss (uv) wx. 

V^S. (a) ^:»®i/y:^7!/;i/<3!)S i O2 1 0 OMS 
fCMLT, (b) ^4J-*^^M^t;«^lC«imLTl Oa* 

to 0 2 2] :*c|§^^cmv^e>^l^>^^(Z)H0^^^gs 

Idu 0. l**%J:y/jN$v%i:, -iac!^tcj: 
J: y V ^ i:, -laoil^tC J: y # e>tl*«m(Dff 
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to 0 2 3] 

mm 

(a) fiR^^iUKSi 

2/y*^/;i/ (a 1) :t(H^l 5nmT'Si02 i:L/T 
3 om&%<Di/^):f}1&^i:'^mi^ I PA (,>(\f^UJ^J 

2/U3!jl/;i/ (a2) :)iS^#8nmT'S i02 i:LT3 

10 Si>y:^jv^;k 

to 0 2 4] i/y:^y;i/ (a 3) 2nmT'S 
i O2 i: L/T 3 oa»%«)i/ y :!t7!lS^-$:-^#b;j^ y - 

t/VHj'JJV ia4) :fe/-?^2 SnmT'S i02 ilLT 
3 0 a»%(D i/ U y -^b&^i^ii^i: 

2/y35;!/;i/ (a 5) : x4f>f-;i/i4i-e-7=-|>^xh^i/J/ 

^>S:T>^-T5!KTjtltI*:$^S?S:^TV\ iK-fS^U 5 n 

20 $:^?V \ S i 02 L/T 1 0 Mfi:%(D i/ y 

t002 5] i/y7!7^/;i/ (a 6) : iK-?#4 0 nmT'S 
1O2 iL\^X3 0M%<DiyVij1&'f'^^m\^:^9J- 

tyVij)//V (aT) :lKM8 0nmT*S i02 i:LT 

3 0««%<©i/y -fv^mmt 

(b) fig^ (Sa^figfig^)-) ©DISS 

0. 8gt. mmthX^L^^^Jl^^lO. igSrA 

ft!!^i:b"C?g|ftO. 1 gS:;*c9 g{cJgB?Lfct) 
fc. ^«)**3 O^Jf^^&itt-t. J!kV\T'7 61CT'6 0 
S i02 t\^X6m&%^^*l&Wmim^-^ (b 1) 
to 0 2 6] mmm.^ (b 2) : iig^'fSrfiAoW 

3 8. 8g$:AtU V^^:^^«y^X^f-^-^:ffl^r^Tm 
M^Lfco ±}miiLxmmi^)\^::i-)l2 
7mm2. 3gS:7K3. 8gi:6 0%iiS©«0. 4 

goM^mmzmmu ^^izmmmimiiLx:j^^u 

:=HzmaLM-^Lt^o m-^. mMtt2 0t:;!)>Pj2 81C 
50 mol-ffcS<S79:X3tC:^r;i/3=^S/Ki;LT5^h 



g 

02 +Z r02 +Ti02 ) T'6a*%-^**lS«ai3^ 

(b2) $:#fiKLfco 
[0 0 2 7] Stl^figfig^)- (b 3) : iiS^Srfii^oW 

x^l/>ifUn-;i/2. 5gtcigiKg^Lfc%«)$:l^ 

LM^bfco m-ir^. ?£^a^i2 0t:*^p,2 8"c^#^L 
fco 3 0:9-J^$:i^t:J7';bn^i/i/^>(DiD;!K 

^i/^^tyi. 4 gi:^tLTy^;i/-feny;i':/3 
0. OgS:Ati3 04>ISi^Ufe^, Bm^tmi^^J^i)^ 

mm^u mm^wmfi^mmamm. tsioa + 
AI2 03 +Ti02] x*6ms£%^t.n^wmm^ 

^ (b3) $:#^Ufe. 

fcSfS:7^;:^3Jc, :^«!Si;bTii8iJeT;b$-';'A9;?K 
mib44. 3 g?:^ffiR§ihMi:LTx^b:>;yy3-;b 

3 0. 7glCV^:^^«/^X^f-^-S:fflV^T^3 

■tt, »c>^^;i/i2Dv;i/:/2 5. Os^WMU mm^ 

mmtf^mtim cai2 03 ] xemm^Ac^mm^ 

(b4) Srf^figUfco 
[0 0 2 9] mm^^ (b 5) : iiSg^tfefl^ott 

>^yn-;i/2l. 8g{cvy*^«yi7x^-^-S:M 
4. sg&m&nuii^bfeo g!I®iiSfg^&«iAoi:rfcM 

^9y\G. 8 gt^^-ft^JilUT^^Jri^l/^yUn- 
;i/3 6. 4 gS:A*l3 Q^W^\^t=.^. ISS^mmr 

«£3 04>i^^s:ii^wfc. ^i^xmrnemmsmt 
m CAI2 03 +Ti02 ] x6mM%<Dm^m^ 

(b5) SrfmLfco 

[0 0 3 0] *a^^fi)tRfe»- (b6) : 

jK:^i/^^f>2 1. 3 gi;^^'ffcMi:bT^=^i>^>^?' 
yr2-;i/3 0. OgSrAtU vy:^5^«y i'^^.tJf-^-S: 

fflv%T 3 o^^p^i^Lm fmn UT 6 oas%igg 

®5§SI0. sg^jjci. 4 gi:^i:LT:/^;b-fenv 

;i/::f4 6. 5 g<Dm!^m^fmLfjiifi^m\i.xm^ 
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U -e®«^3 04>|^l^$riil»:tfe. ■tLT^^iMSS*' 

^Miffbife (T i 02 ) 6ms%<Dmm^^ (b 

6) $:#^Lfeo 

[0 0 3 1] (b7) rmmiim^-oif 

=^e/i/^>'i7. 2 gi:^i:UT7^^;i/-fenv;i/:/3 

5. 3g$:Atu -r^^^v^x^-^-^m^^xim 

^^i:LT«T;i/^-'j7-^9;i^m5 7. 7 
gS:;!K4. 5gii«fmi»ifcmi:l/Tx^i/:y^U3-;i/ 

10 3 5. 3 gizmmLt^^o^maLxm^-^Lf^o m^-^ 
:9-p^^b, mm^m-i^^^mmmzm-Lx cs i 

02 +Al2 O3 ] T-6«fi%<©*a^fiR^^ (b 7) 
[0 0 3 2]}^ (si) :X;5fy-;i/, 

^ ( s 2 ) : :f5^;i/-fe o v;by„ 

imCDWm^^ (b 1 ) 1 0 g i:, )|S-?#1 5 nm 

s i 02 ti,x3o mM%(Di/ V ijn^^^m lip 

20 A (>fy:fnAy-;i/) ^^m^t^&i/ViJi/Ji (a 

1)13. 3 gil, mmilLX3L^J-/U (s 1) 3 

4. 2 g25:tK:/^;i/-feDy;i/y (s 2) 57. 5gS:v 

if^^-j^x^-'y-^m^^xU'th. mm.t.i,t^, 

«2^-al) ti, 6/4 0T'fe-S. Z.a^^<OjiiB^ld:^ 

5 5 0 nmODSiS^A^g 1%(DJ?3 1. 1 mm<DV—ilt 

8 0 TCOTJjx N >^ ix- h±T' 5 jUmm^-^ttM. 3 0 
30 Oroi? U >:t-y>T' 6 O^HSMl/T, 1 0 

ooA (:t>yxhn-A) a)®ibSa^iiLfe„ -eo. 

T, t!f[;R5 5 0 nmT'4^)t)l6Stf- (ftj^lSf^m W- 
16 0SD tCjzyj^a^ODM^Srffofc. 

i!i«jioooA (;r>i^;<>hn-A) ®^^blSl^&#^ 
U a^f^ira^SriJfofc. Ja«f^t4xy-^v:ji-^- 

( («) mm^:[mm K^^rnkx^tt^. 

U m^mx&n\i (O) U, ^©ffili OM) 
40 ffPifUfe. *<Z)iigm&^2{CgB®Lfc, 
[0033] |gSi0!|2~6 
W^^iR^^ (bl) i/Vi^VJV (al~a4) 

ii. 1 izM<Dm^xm^ Lxmm.t. Lfc„ 

5 5 0 nmoaiig^i:. i/Vaym^lzmJ^ 10 0 
OA(D«!^k«l^$:f^^L®#f^«S^S:=rfo;fe. MtCfiK 
IK'liSrfPfilLfc. i^m^mi^mzizBi^t:^, 

[0 0 3 4] 

50 (bl) lOgi:, tSMlSnm-eSi 
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02 fcUT3 0fifi%2/U*«H-S:-&5tLI PA (>fy 

>/'n/V-;i/) ^^mmt-r?,i/V:^^J)V (al) 1 
3. 3gt. m^tLX^i'Si /-)\/ (si) 7 0gS:V 

KS-^al) {4. 6/4 0Tf«)S. :i«)^^C!)jffl*Sli* 

[0 0 3 5] ^(Z)J:e){CLT#?>*i;t^^5:fflVAT> 
m^i. 1 mm® y - -f -^3Sf ^>^.SiK-hlc^-f 

:/>T' 1 o^^^fa^Sitfeft;, 3 0 QTC®^ u 

o^i-r^iK^L-c, M)?si^ji 0 0 oAamfmmt. 
bfeo * fc, mmiz i/ u 3 ^iSflLhtciD^ i o o o a 

tcjcy, f}^:kmsit<mimm:^m.-^^ 5 0 nm(Z))t 

[0 0 3 6] 

Ml^^4^(b2) 1 Ogt, !|S^«1 SnmT'Si 
O2 ilbT3 0S»%®S/';5!jlfe^S:-^;tbI PA 
v^n/AV-;!/) $:4^t!!^i;-rsi'>J5!7y;i/ (ai) i 

3. Sgh, ^tUTx^ry-;!/ (s 1) 34. 2g 

2SLtJf:?'^;i/-feDv;i/y (s 2) 5 7, 5 g$:vi^:1^5=-^^ 

moymm^mmt {wmmm^h z/i/^y^n^a. 
1) {±, 6/4oi?fe-s„ z.<Dm^(Dm^\tMi\zm 

1 mmoy- tif ^ W ATff ^:^^tfcj:tc:^ > 3 - 4f - & 
m^^X^U 8 0°C<D/jN^y I/- h±T- ^^^mM 
^■^fc^. mS:^^y:f (.1 0 0 ow fliS200m 
J/cm2, M;R3 6 0nm) T*54)f^UV (^I^S) 

MltS:fTV\ »c3oor;<z)4^u>:r-:/>7?3o^H^ 
im^LT. mmm i o o o A<D^ft^i: l^o ibi^® 

:^miz i y <J n >a^{c|lS[*«j 1 0 0 0 Aroe!-! bfe 
3!/^X«eU:<Z>®ffc4ai«:rSt;S5 5 0nm®^T- 

5:^2 (Cat Lfeo 
[0 0 3 7] ||Sg0!ig 

(b3) 1 Ogi;, )|S-?#1 5nmT-Si 
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